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• Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
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DETAILED ACTION 
Amendment 

Amendments received October 3 rd , 2005 and October 21 st , 2005 were received 
and are acknowledged. 

Election/Restrictions 

Applicant's election of group I in the reply filed on 10/03/2005 is acknowledged. 
Because applicant did not distinctly and specifically point out the supposed errors in the 
restriction requirement, the election has been treated as an election without traverse 
(MPEP§ 818.03(a)). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1 - 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Sun 
et al (US Patent No. 6,709,316) in view of Yano (US Patent No. 6,375,545). 

The reference of Sun et al discloses an aqueous chemical mechanical 
planarizing composition (col. 9, I. 14). The composition comprises an oxidizer in the 
form of promoting barrier removal since the composition is the same (col. 6, lines 57- 
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59); an abrasive in the form of (col. 7, lines 9-12); an inhibitor in the form of (for 
decreasing removal of a metal interconnect) (col. 6, lines 59-65). In addition, Sun et al. 
clearly discloses ph adjusting agent/s can adjust the CMP composition to a range of 
about 2.5 to about 1 1 , which encompassed the claimed less than 4. Sun et al. also 
clearly explain the adjusting agents can be comprised of bases, inorganics acids, and/or 
organic acids (col.6, 1. 66 to col. 7, 1. 3). Sun teaches a tantalum nitride removal rate of at 
least eighty percent of copper removal rate (col. 3, lines32-34). Sun cites a 1 :0:0 
removal rate which indicates that 100% of the barrier layer (i.e. TaN) is removed relative 
to 0% of the copper and 0% of the dielectric. 

In addition Sun teaches a pad pressure of 13.8 kPa. (col. 12, line 1) which is 
within Sun's range of 1 to 8 psi (6.895 kPa to 55.158 kPa). Sun broadly discloses the 
use of a chelating agent (col.6, lines 49-54), including the use of carboxyl acids (see 
claim 10). 

Sun fails to disclose the use of water soluble polymers, made from carboxyl 
acids, as a feature of the chelating agent. 

Yano teaches that such chelating agents are useful (US Patent No. 6,375,545 
col. 9, lines 8-16) in CMP slurry (Col. 16, L. 8). (Also see column 6, line 23 -29.) 

It would have been obvious to one ordinary skill in the art at the time of invention 
was made, to include a chelating agent with polymers in the CMP slurry of Sun because 
Yano teaches polymer blends in slurry are useful in they can be prepared to have 
ranges of conductivity to enhance the chelating effect of forming bonds with metals. As 
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a result, particulates of the interconnect metals are carried away from the surface of the 
wafer maximizing removal rates while decreasing surface scratching. 

As to claims 2 and 3, Sun broadly discloses the use of a chelating agent (col.6, 
lines 49-54), including the use of carboxyl acids (see claim 10). 

Sun fails to disclose the use of polymers, made from carboxyl acids, as a feature 
of the chelating agent. 

Yano teaches wherein the carboxylic acid polymer comprises a homopolymer or 
a copolymer (col. 3, lines 8-29) and wherein the carboxylic acid polymer comprises 
polymaleic acid (col. 7, lines 61-61, and col. 8, line 1). See complete discussion of Sun 
in view of Yano above. 

It would have been obvious to one ordinary skill in the art at the time of invention 
was made, to modify Sun's CMP slurry by adding said chelating agents as Yano 
teaches they are useful (col. 3, lines 8-29) in CMP slurry. 

As to claim 4, see Sun's teaching on pH above. 

As to claim 5, Sun teaches an aqueous chemical mechanical planarizing 
composition comprising 0.05 to 15 wt % abrasive (col. 7, lines 9-12); 0.1 to 10 wt % 
oxidizing agent (col. 6, lines 57-59); and 0.02 to 1 wt% benzotriazole (col. 6, lines 59- 
65) which falls within the range of the instant invention. In addition, Sun et al. clearly 
discloses ph adjusting agent/s can adjust the CMP composition to a range of about 2.5 
to about 11, which encompassed the claimed less than 4. Sun et al. also clearly explain 
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the adjusting agents can be comprised of bases, inorganics acids, and/or organic acids 
(col. 6, 1. 66 to col. 7, 1. 3). Furthermore, Sun et al. teaches use of phosphoric and nitric 
acids as a pH adjusting agents (col. 7, 1. 3-4 and 1. 59). Sun et al. teaches a tantalum 
nitride removal rate of at least eighty percent of copper removal rate (col.3, lines32-34). 
Sun cites a 1:0:0 removal rate which indicates that 100% of the barrier layer (i.e. TaN) is 
removed relative to 0% of the copper and 0% of the dielectric at a pad pressure of 13.8 
kPa. (col. 12, line 1) with in Sun's range of 1 to 8 psi (6.895 kPa to 55.158 kPa). Sun's 
range is within the claimed range. 

The reference of Sun fails to teach the wt % of a carboxylic acid polymer. 

Yano teaches 0.01 to 5 wt % of a carboxylic acid polymer (col. 9, lines 20-22), 
wherein at least one repeat unit of the polymer has at least two carboxylic acid 
functionalities (col. 3, lines 8-29). 

It would have been obvious to one ordinary skill in the art at the time of invention 
was made, to modify to modify the CMP slurry of Sun to include a chelating agent with 
polymers because polymer blends in slurry are useful in they can be prepared to have 
ranges of conductivity to enhance the chelating effect of forming bonds with metals. As 
a result, particulates of the interconnect metals are carried away from the surface of the 
wafer maximizing removal rates while decreasing surface scratching. 



As to claims 6 and 7, see the references of claims 2 and 3. 
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Response to Remarks 

Applicants' submission that the combined references fail to disclose or suggest 
claims 1 to 7, is not persuasive. 

Applicants remark that the reference of Sun et al. does not disclose a second 
step barrier removal slurry. The claimed invention is a composition therefore process 
steps are not commensurate with the scope of the invention. Applicants state Sun et al. 
fails to disclose a ph less than 4 adjusted with an inorganic acid. Sun et al. clearly 
discloses ph adjusting agent/s can adjust the CMP composition to a range of about 2.5 
to about 1 1 , which encompassed the claimed less than 4. Sun et al. also clearly explain 
the adjusting agents can be comprised of bases, inorganics acids, and/or organic acids 
(col. 6, 1. 66 to col.7, 1. 3). Applicants say Yano et al. do not disclose the claimed water 
soluble polymer, yet Yano et al clear teaches carboxylic acid polymer particles have a 
hydrophilic group (col. 3, 1. 23-29). Yano teaches 0.01 to 5 wt % of a carboxylic acid 
polymer (col. 9, lines 20-22), wherein at least one repeat unit of the polymer has at least 
two carboxylic acid functionalities (col. 3, lines 8-29). 

With respect to claims 2-7, please refer to discussion above. 

That the reference of Sun et al. does not disclose a selective second step is 
noted but not persuasive because the tantalum removal rate of the solution is a property 
ascribed to the solution and not an active process step. 
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Conclusion 



The remarks and amendments filed on October 3 rd , 2005 and October 21st , 
2005 under 37 CFR 1.131 have been considered but are ineffective to overcome the 
combined reference of Sun et al. of U. S. Patent No. 6,709,316, in view of Yano et al. of 
U.S. Patent No. 6,375,545. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Patricia A. George whose telephone number is (571) 
272-5955. The examiner can normally be reached on weekdays from 7:00am to 
4:30pm. If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Nadine Norton can be reached on (571) 272-1465. The fax 
phone number for the organization where this application or proceeding is assigned is 
703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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